High-performance liquid chromatographic quantitation of rhodamines 123 and 110 from tissues and cultured cells.
Rhodamine 123 is a fluorescent vital dye which has potential for therapeutic use in cancer treatment. The dye concentrates in mitochondria of normal and neoplastic cells but accumulates in and is toxic to neoplastic cells. When dye-treated cells are irradiated with blue laser light at 514 nm, mitochondrial injury or cell death results. Rhodamine concentration in cultured cells and tumor tissue was quantitated to correlate cell or tumor death with drug dose. A reversed-phase separation of rhodamine 123 was accomplished using a gradient of 0.05 M phosphate buffer pH 2.85 (mobile phase A) and acetonitrile (mobile phase B), 10-80% B in 15 min with a DuPont Golden Series C8 column. Effluent was monitored with a fluorescence detector at 295 nm excitation and 520 nm emission. Stock rhodamine 123 contained approximately 6-8% of rhodamine 110, the parent compound, which eluted at 9.8 min whereas rhodamine 123 eluted at 11.7 min. Structural verification of both compounds by field desorption mass spectrometry was performed. This is the first report of the chemical separation and quantitation of rhodamine 123 from cultured tumor cells or tumor tissue.